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(57) Abstract 

A recording apparatus, 
such as accommodated in 
a camcorder housing, is 
provided with a recording 
unit (18) for recording a 
video signal on a removable 
record carrier (24). such as a 
magnetic tape accommodated 
in a cassette (22) which 
is removable from the 
apparatus. Further, a storing 
unit (34) is present for 
storing a data compressed 
video signal in a random 
access memory (38). The 
random access memory 
(38) is removable from the 
apparatus. The apparatus is 
adapted to simultaneously 
record the video signal on the 
removable record carrier (24) 
and store the video signal in 
the removable random access 

memory (38). Further, a timing signal generator unit (6) is present for adding equal timing signals to the corresponding pictures included 
in the data compressed video signal and in the processed video signal. 
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Recording of an information signal so as to enable editing. 



The invention relates to a recording apparatus recording apparatus for 
recording an information signal on a removable record carrier or for storing an information 
signal in a random access memory, the recording apparatus comprising 
input means for receiving the information signal, 
5 - first signal processing means for processing the information signal so as to 

obtain a processed information signal suited for recording on the removable 
record carrier, 

recording means for recording the processed information signal on the remov- 
able record carrier, 

10 - data compression means for data compressing the information signal so as to 

obtain a compressed information signal, 

storing means for storing the data compressed information signal in the random 
access memory, 

timing signal generator means for generating timing signals. 
15 The information signal can be any signal, such as an audio signal or a 

video signal. 



An apparatus as defined in the opening paragraph is known from 
20 US 4,963,995, which is document Dl in the list of related documents. 

The apparatus is meant for editing a videosignal recorded on the remov- 
able record carrier, such as a magnetic tape in a cassette. During the editing process, the 
random access memory is used to realize editing. The known apparatus is disadvantageous as 
the editing process is very time consuming. 

25 

The invention aims at providing an apparatus as defined in the foregoing 
which offers the possibility of a less time consuming editing. The apparatus in accordance 
with the invention is characterized in that 
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the random access memory is removable from the apparatus, 
the recording apparatus is adapted to simultaneously record the information 
signal on the removable record carrier and store the information signal in the 
removable random access memory, 

the timing signal generator means further being adapted to add equal timing 
signals to corresponding information portions included in the data compressed 
information signal and in the processed information signal. 

More specifically, when recording an information signal in the form of a 
video signal, the apparatus is characterized in that 

the random access memory is removable from the apparatus, 
the recording apparatus is adapted to simultaneously record the video signal on 
the removable record carrier and store the video signal in the removable 
random access memory, 

the timing signal generator means further being adapted to add equal timing 
signals to the corresponding pictures included in the data compressed video 
signal and in the processed video signal. 

The invention will be explained hereafter in an application where a video 
signal is recorded and subsequently edited. 

The invention is based on the following recognition. Editing in the known 
apparatus requires reviewing the video signal as recorded on the record carrier, which is 
more specifically a longitudinal record carrier (eg. magnetic tape). The access time of a 
longitudinal record carrier is however very large. So finding the edit points, using a 
longitudinal record carrier is very time consuming. After having found the edit points, the 
random access memory is used to realize the edit step itself. 

In accordance with the invention, the video signal to be edited is recorded 
on the record carrier as well as stored in the random access memory. Further, corresponding 
pictures in the video signals recorded on the record carrier and stored in the random access 
memory have the same timing signals added to them. After having terminated the recording 
of the video signal, the edit process should be carried out on the video signal. 

The edit process can be realized either using the apparatus itself, or in a 
remote edit apparatus, as the random access memory is also removable from the apparatus. 
This is an advantage, especially in the case that the recording apparatus is included in a 
camera housing. After having filmed a scene using the camera, the record carrier and the 
random access memory can both be removed from the apparatus and given to an editor that 
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realizes the editing, whereas the camera can be used again for filming another scene. 

When carrying out the edit step in a remote edit apparatus, both the 
removable record carrier and the removable random access memory should be withdrawn 
from the recording apparatus and brought together to the remote editing apparatus where 

5 both removable media are inserted in the remote editing apparatus. In order to keep both the 
removable record carrier and the removable random access memory physically together, one 
can insert both media in a container. The container can have one slot for inserting the 
removable record carrier and a second slot for receiving the random access memory. In this 
container, both media can be kept together, so that the risk of not knowing which record 

10 carrier belongs to which random access memory is minimized. 

In a first step in the editing process, finding the edit points can be realized 
using the data compressed video signal stored in the random access memory. This is less 
time consuming, as the access time for finding positions in the video signal stored in the 
random access memory is low. The edit points can be stored by storing the time code signals 

15 corresponding to the instants of the edit points. 

Next, the effective editing step is carried out, using the video signal 
recorded on the record carrier and the time code signals corresponding to the edit points. 
Using the time code signals obtained in the first step, the exact locations in the video signal 
recorded on the record carrier can be found by comparing the time code signals of the edit 

20 points with the time code signals retrieved from the video signal recorded on the record 
carrier and reproduced therefrom. 

The record carrier can be a longitudinal record carrier. The video signal 
recorded for editing, can be recorded in one of the well known recording formats, such as 
any one of the well known D formats, or the well known DVC format. Such record carrier 

25 has the advantages of low costs, sufficient recording quality, shock resistance, weight, 
dimensions and archivability. 

The DVC format includes a DCT encoding of the video signal so as to 
realize a data compression step on the video signal to be recorded on the record carrier. The 
data compression carried out on the video signal to be stored in the memory results in a data 

30 compression ratio which is larger than the data compression ratio of the first mentioned data 
compression step. 

The random access memory may be in the form of a disc, such as a 
magnetic disc, or in the form of a PCMCIA card. Increasing data compression ratios for the 
video signal stored in the memory, can result in smaller memories being required, or larger 
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recording capacities to be obtained. As the video signal stored on the memory is only needed 
to establish the various edit points, a very high compression ratio is acceptable during data 
compressing the video signal prior to storage in the memory. Further, shock suppression, 
normally an important factor in eg. disc recording, need not be extremely high. 
5 The invention is of particular importance in videocameras, which include 

a recording apparatus, especially in professional applications. 

It should be noted that EP-A 594 241, document D2 in the list of related 
documents, discloses a random access memory eg. for use in a videorecorder. The random 
access memory is not removable from the videorecorder. Moreover, the random access 
10 memory is not meant to store in it the complete video signal to be recorded on the 
videocassette. Further, there is no mentioning of adding time code signals. 



15 



20 



These and other aspects of the invention will become apparent from and 
further elucidated with reference to the embodiments described in the following figure 
description, in which 

figure 1 shows a first embodiment of the apparatus, 
figure 2 shows an editing apparatus, 
figure 3 shows a second embodiment of the apparatus, 
figure 4 shows the apparatus accommodated in a camcorder housing, and 
figure 5 shows a container for receiving the removable record carrier and the 
removable random access memory, when being in the form of a PCMCIA card. 



25 



Figure 1 shows schematically a first embodiment of the recording 
apparatus. The apparatus comprises an input terminal 2 for receiving a video signal in the 
form of pictures that may be supplied by a camera unit (not shown). The camera unit may be 
included into one mechanical body with the recording apparatus so as to form a camcorder. 
The input terminal 2 is coupled to an input 4 of a timing signal generator unit 6 for 
30 generating timing signals, such as the SMPTE time code signals, well known in the art. An 
output 8 of the generator unit 6 is coupled to an input of a signal processing unit 12 and to 
an input 26 of a data compression unit 28. The signal processing unit 12 has an output 14 
coupled to an input 16 of a recording unit 18. In the present embodiment, the recording unit 
18 is a recording unit for recording an information signal on a longitudinal record carrier 
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(tape) 24 accommodated in a cassette 22. The recording unit 18 comprises a write head 20 
for writing the information signal on the record carrier 24. The cassette 22 is removable 
from the apparatus. 

The data compression unit 28 has an output 30 which is coupled to an 

5 input 32 of a unit 34 for storing an information signal in a random access memory 38. In the 
present embodiment, the unit 34 is a disk drive for storing the information on a random 
access memory 38 in the form of a hard disk or a floppy disk. The unit 34 has a magnetic 
head 36 for storing the information in the memory. The random access memory 38 is 
removable from the apparatus. 

10 The apparatus has a mode in which a video signal applied to the input 

terminal 2 is simultaneously recorded on the record carrier 24 and stored in the random 
access memory 38. The video signal is supplied to the input 4 of the timing signal generator 
unit 6, in which subsequent timing signals are generated, one timing signal for each of 
subsequent pictures included in the video signal applied to the input 4, and where each 

15 timing signal is added to a corresponding picture in the video signal. 

The video signal thus obtained is supplied to the input 10 of the signal 
processing unit 12. The processing unit 12 carries out a signal processing on the video signal 
applied to its input so as to obtain a processed video signal suitable for recording on the 
record carrier 24. Such signal processing can be a signal processing in accordance with one 

20 of the well known recording formats for video recording, such as VHS, S-VHS, 8mm or one 
of the well known D formats for professional recording, such as the Dl, D2 or D4 standard. 

The video signal thus obtained is also supplied to the input 26 of the data ; 
compression unit 28. The compression unit 28 carries out a data compression step on the 
video signal applied to its input so as to obtain a data compressed video signal suitable for 

25 storage in the random access memory 38. Such data compressing step can be a data compres- 
sion step in accordance with one of the well known data compression methods for video 
signals, such as a DCT encoding or other types of video encoding methods, such as intra- 
and/or inter frame encoding methods, as standardized in MPEG. 

Editing of the video signal recorded on the record carrier 22 and stored in 

30 the memory 38 in compressed form, is realized in the following way. It should be noted 

here, that editing may be realized with the same apparatus or with a remote apparatus. In the 
case of a remote apparatus, the record carrier 24 is removed from the apparatus shown in 
figure 1 by removing the cassette 22. Also the memory 38 is removed from the apparatus of 
figure 1. The removable record carrier 24 and the memory 38 should be kept together during 
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their transport to a remote editing apparatus, as they both have information of the same video 
signal recorded and stored in them. In order to prevent that the two media are separated from 
each other by accident, the media can be inserted in a container, such as the one shown in 
figure 5. The container 140 of figure 5 has two slots, one slot 142 for receiving the cassette 
22 comprising the magnetic record carrier and a slot 144 for receiving the memory 138, that 
can be in the form of a PCMCIA card. The container can have an opening 146 located in the 
top side of the container so as to enable the moving out of the cassette 22 from the slot 144 
by pushing the cassette with a thumb, in the same way as known from DCC cassettes, see 
eg. EP-A 493,845, document D3 in the list of related documents. 

Editing is realized in the following way. First, the memory 38 is inserted 
in an edit apparatus, for determining the edit positions. 

Figure 2 shows an embodiment of an editing apparatus, which has a read 
unit 40 for retrieving the data compressed video signal stored in the random access memory 
38. An output 42 of the read unit 40 is coupled to an input 44 of a data expansion unit 46, 
15 which has an output 48 coupled to an input 50 of a display unit 52 and an input 54 of a 
timing signal extraction unit 56. An output 58 of the timing signal extraction unit 56 is 
coupled to an input 60 of a memory unit 62, for storing the timing signals corresponding to 
the edit points, to be described later. 

A keyboard 64 is available for inputting commands via the line 66 to a 
command input 68 of the memory unit 62. In an alternative solution, the commands inputted 
via the keyboard 64 may be supplied to a central processing unit 72, which subsequently 
controls the memory unit 62 via the control line 73. 

The edit points are obtained in the following way. The editor inserts the 
random access memory 38 into the read unit 40. The data compressed video signal stored in 
25 the random access memory 38 is retrieved therefrom in the read unit 40 and supplied to the 
data expansion unit 46. The data expansion unit 46 carries out a data expansion step on the 
data compressed video signal which is inverse to the data compression step in the data 
compression unit 28 of the apparatus of figure 1 . The video signal thus obtained is supplied 
to the display unit 52 in order to enable an editor to see the video signal. The video signal is 
30 also supplied to the extractor unit 56 which extracts the timing signals, added in the 

generator unit 6 to the video signal, therefrom and supplies the timing signals to the output 
58. 

Upon identifying a position in the video signal where copying of the 
original material onto a second record carrier should be started, the editor presses a so-called 
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'start'-button on the keyboard 64, which results in a load control signal to be supplied to the 
input 68 of the memory 62. As a result, the timing signal present at the output 58 of the 
extractor unit 56 is stored in the memory 62 as a start position. Upon, next, identifying a 
position in the video signal where copying of the original material onto a second record 
5 carrier should be stopped, the editor presses a so-called 'stop'-button on the keyboard 64, 
which results in a load control signal to be supplied to the input 68 of the memory 62. As a 
result, the timing signal present at the output 58 of the extractor unit 56 is stored in the 
memory 62 as a stop position. This is continued until the complete video signal has been 
viewed by the editor and all start and stop positions have been stored in the memory 62. 
10 Establishing the edit points as described above requires less time than in . 

prior art editing systems. This for the reason that the memory 38 comprising the compressed 
video signal is available directly after having shot the scenes with the camera. Further, the 
access to specific positions in the video signal stored in the memory 38 requires practically 
no time because of the random access character of the memory 38. 
15 Moreover, when recording different scenes using the camera, those 

scenes, as recorded, are called 'clips' and are recorded directly after each other on the record 
carrier. The start points of the 'clips', eg. given by the timing signals of those start points, 
are stored during recording the scenes, and are thus available during editing. A start point of 
such 'clip' in the memory can thus be approached very quickly as well. 
20 What next follows, is the effective editing step. In order to carry out the 

effective editing step, the apparatus of figure 2 comprises a reading unit 82 for reading the 
information from the record carrier 24 accommodated in the cassette 22 and for supplying 
the video signal retrieved therefrom to an input 86 of a recording unit 90. A signal pro- 
cessing unit 94 may be present between the output 84 of the reading unit 82 and the 
25 recording unit 90. The unit 94 may be a format converter, for converting the format of the 
video signal read from the record carrier into a format in which the video signal is recorded 
on the record carrier 96. Control signals generated by the central processing unit 72 and 
present at the control outputs 76 and 78 can be supplied to control signal inputs 80 and 88 of 
the reading unit 82 and the recording unit 90 respectively. 
30 The record carrier 24 accommodated in the cassette 22 is inserted in the 

reading unit 82 and a cassette 92 with a virgin record carrier 96 is inserted in the recording 
unit 90. Upon actuating an edit-start button (not shown) on the keyboard 64, the central 
processing unit 72 retrieves the first start position from the memory 62 and the transport of 
the record carrier 24 is started to bring the record carrier 24 at that start position, in a 
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manner well known in the art. One way could be to retrieve the timing signals from the 
video signal supplied at the output 84 and to compare the retrieved timing signals with the 
timing signal corresponding to the first start position. Upon reaching the first start position, 
the central processing unit 72 generates a control signal at its output 78 so as to switch the 
5 recording unit 90 into the recording mode. Next, the processing unit 72 retrieves the first 
stop position firom the memory 68. Recording on the record carrier 96 is continued until the 
record carrier 24 reaches the first stop position. Upon reaching the first stop position, the 
central processing unit 72 generates a control signal at its output 78 so as to switch the 
recording unit 90 into a stop mode. Next, the processing unit 72 retrieves the second start 

10 position from the memory 68. The record carrier 24 is transported to the second start 

position under the influence of a control signal present at the output 76 of the processing unit 
72. Upon reaching the second start position, the central processing unit 72 generates a 
control signal at its output 78 so as to switch the recording unit 90 into the recording mode. 
Next, the processing unit 72 retrieves the second stop position from the memory 68. 

15 Recording on the record carrier 96 is continued until the record carrier 24 reaches the second 
stop position. Upon reaching the second stop position, the central processing unit 72 
generates a control signal at its output 78 so as to switch the recording unit 90 into a stop 
mode. This process is continued until the complete editing of the video signal recorded on 
the record carrier 24 is terminated. As a result, the record carrier 96 in the cassette 92 has 

20 an edited version of the video signal recorded on the record carrier 24. 

Figure 3 shows a second embodiment of the apparatus in accordance with 
the invention. The apparatus of figure 3 shows a large resemblance with the apparatus of 
figure 1. The apparatus of figure 3 includes in addition to the elements already shown in 
figure 1, a data compression unit 104, which has an input 106 coupled to the output 8 of the. 

25 timing signal generator unit 6 and an output to the input 10 of the signal processing unit 12*. 
Further, the storage unit 34' is provided with a random access memory 38* which is in the 
form of a PCMCIA memory card. The memory card 38' is provided with electrical terminals 
110 that cooperate with electrical terminals 112 when they come into electrical contact with 
each other by moving the memory card 38' in the direction of the arrow 114. The electrical 

30 terminals 110 of the memory card 38' are coupled to a memory IC circuit 102 accommo- 
dated on the memory card 38'. 

In the record mode, the video signal applied to the input terminal 2 is 
simultaneously recorded on the record carrier 24 and stored in the random access memory 
38'. After having added the timing signals to the pictures of the video signal, the video 
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signal is supplied by the timing signal generator unit 6 to the input 106 of the data compres- 
sion unit 104. The data compression unit 104 is adapted to carry out a data compression step 
on the video signal and to supply a data compressed video signal to its output 108. next, a 
signal processing is carried out on the data compressed video signal. Such signal processing 
5 can be a channel encoding step on the data compressed video signal, well known in the art. 
The channel encoded video signal is recorded on the record carrier 24. 

The video signal thus obtained is also supplied to the input 26 of the data 
compression unit 28*. The compression unit 28 also carries out a data compression step on 
the video signal applied to its input so as to obtain a data compressed video signal suitable 
10 for storage in the random access memory 38'. The data compressed video signal obtained by 
the compression unit 28' is supplied to a signal processing unit 100, which takes care of the 
storage of the data compressed information in the memory chip 102 on the memory card 38'. 

The compression ratio identifying the amount of data compression 
achieved in the data compression unit 28' is larger than the data compression ratio of the 
15 data compression unit 12'. The data compression realized in the compression unit 104 should 
be such that (practically) no loss of non-redundant information occurs, as this data com- 
pressed video signal will be subjected to the editing step already described above. The data • 
compression realized in the data compression unit 28' can be much higher, as the data 
compressed information stored in the random access memory need only be used for obtaining 
20 the edit positions, as described above. 

The signal processing on the video signal as carried out by the elements 
104, 12' and 18 can be the well known and standardized DVC signal processing, as 
described in US-A 5,142,421 and US-A 5,245,483, the documents D4 and D5 respectively in 
the list of related documents. The compression step carried out in the compression unit 104 
25 may be in the form of the well known DCT intraframe encoding, where subpictures of 8x8 
pixels are encoded into a DCT block of coefficients, where the block of coefficients comprise 
a DC coefficient and a plurality of AC coefficients. The compression step carried out in the 
compression unit 28' could make use of the data compression carried out in the unit 104 by 
retrieving the DC coefficients of each DCT block only so as to obtain the compressed video 
30 signal for storage in the memory 102. In such an embodiment, the data compression units 
104 and 28' can share the compression stage, which has two outputs, one for supplying the 
DCT intraframe encoded video signal and the other for supplying the DC coefficients only. 

Figure 4 shows a camcorder, having the apparatus in accordance with the 
invention accommodated in the camcorder housing. The camcorder is provided with an 
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optical unit 130 with a camera lens and a picture pickup unit, such as an CCD pickup unit, 
and the apparatus 132 in accordance with the invention. The camcorder has a space 134 for 
receiving a cassette provided with a tape-like record carrier. Further, an opening 136 is 
provided for inserting a random access memory into the camcorder, which is accommodated 
on memory card 138. 

Whilst the present invention has been described with respect to preferred 
embodiments thereof, it is to be understood that these are not limitative examples. Thus, 
various modifications may become apparent to those skilled in the art, without departing 
from the scope of the invention, as defined by the claims. As an example, the invention 
could be applied to the editing of audio signals, instead of video signals. In that situation, the 
audio signal received for recording is stored on the record carrier and stored in the memory, 
after data compression. Again, timing signals are added to both the signals recorded on the 
record carrier and stored in the memory. Equal timing signals are added to corresponding 
signal portions of the audio signal, as recorded on the record carrier and stored in the 
15 memory. This can be realized by splitting the audio signal into signal blocks and recording 
the signal blocks on the record carrier and data compressing and storing the signal blocks in 
the memory. Corresponding signal blocks on the record carrier and in the memory have the 
same time code. Further, the invention lies in each and every novel feature or combination of 
features as herein disclosed. 
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1. Recording apparatus for recording an information signal on a removable 

record carrier or for storing an information signal in a random access memory, the recording 
apparatus comprising 

input means for receiving the information signal, 
5 - first signal processing means for processing the information signal so as to 

obtain a processed information signal suited for recording on the removable 

record carrier, 

recording means for recording the processed information signal on the remov- 
able record carrier, 

10 - data compression means for data compressing the information signal so as to 

obtain a compressed information signal, 

storing means for storing the data compressed information signal in the random 
access memory, 

timing signal generator means for generating timing signals, 

15 characterized in that 

the random access memory is removable from the apparatus, 
the recording apparatus is adapted to simultaneously record the information 
signal on the removable record carrier and store the information signal in the 
removable random access memory, 

20 - the timing signal generator means further being adapted to add equal timing 

signals to corresponding information portions included in the data compressed 
information signal and in the processed information signal. 
2- Recording apparatus for recording a video signal on a removable record 

carrier or for storing a video signal in a random access memory, the recording apparatus 

25 comprising 

input means for receiving the video signal, 

first signal processing means for processing the video signal so as to obtain a 
processed video signal suited for recording on the removable record carrier, 
recording means for recording the processed video signal on the removable 
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record carrier, 

data compression means for data compressing the video signal so as to obtain a 
compressed video signal, 

storing means for storing the data compressed video signal in the random access 
5 memory, 

timing signal generator means for generating timing signals, 
characterized in that 

the random access memory is removable from the apparatus, 

the recording apparatus is adapted to simultaneously record the video signal on 
10 the removable record carrier and store the video signal in the removable 

random access memory, 

the timing signal generator means further being adapted to add equal timing 
signals to the corresponding pictures included in the data compressed video 
signal and in the processed video signal. 

15 3. Recording apparatus as claimed in claim 2, characterized in that data 

compression means being adapted to data compress the video signal into first and second data 
compressed video signals, the data compression ratio for data compressing the video signal 
into the first data compressed video signal being smaller than the data compression ratio for 
data compressing the video signal into the second data compressed video signal, the first 

20 signal processing means being adapted to process the first data compressed video signal so as 
to obtain a processed first data compressed video signal suited for recording on the remov- 
able record carrier, the recording means being adapted to record the processed first data 
compressed video signal on the removable record carrier, and the storing means being 
adapted to store the second data compressed video signal in the random access memory. 

25 4. Recording apparatus as claimed in claim 1, 2 or 3, characterized in that 

the removable random access memory is in the form of a disc, such as a magnetic disc. 

5. Recording apparatus as claimed in claim 1, 2 or 3, characterized in that 
the removable random access memory is in the form of a PCMCIA card. 

6. Recording arrangement as claimed in anyone of the claims 2 to 5, 

30 characterized in that the arrangement is further adapted to transfer the videosignal stored in 
the random access memory to the record carrier for storage on the record carrier. 

7. Recording apparatus as claimed in anyone of the preceding claims, 
comprised in a videocamera housing. 

8. Container for receiving the removable record carrier and the removable 
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random access memory, comprising a first slot for inserting the removable record carrier and 
a second slot for inserting the random access memory. 
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